Abstract: Triassic, Upper Jurassic and upper Lower Cretaceous sedimentary formations were previously studied from the Transylvanian Depression basement, but the presence of lowermost Cretaceous (Berriasian-Valanginian) has not been confirmed paleontologically. The carbonate sequence cored from a borehole drilled in the central part of the Transylvanian Depression yields microfossil assemblages dominated by benthic foraminifera. These new data unequivocally document the presence of characteristic Berriasian-Valanginian taxa in these deposits.
Introduction
The Transylvanian Depression, surrounded by the Eastern Carpathians on the north and east, the Southern Carpathians to the south, and the Apuseni Mountains and Ţicău-Preluca heights to the west and north-west ( Fig. 1) , consists of a sedimentary succession with important natural gas reserves in the Miocene sediments.
Older sedimentary formations (mainly Mesozoic, but also Paleogene) are present in the basement, but have only briefly been documented, based on core samples recovered from several deep wells (PĂTRUŢ & PA- RASCHIV, 1967; CIUPAGEA et al., 1970; PARASCHIV, 1975 PARASCHIV, , 1979 SĂNDULESCU & VISARION, 1978; KRÉZSEK & BALLY, 2006; FILIPESCU & KAMINSKI, 2008) . According to these authors, PermianTriassic (conglomerates, marls, clays, limestones and dolomites), Jurassic (limestones and dolomites assigned to the Upper Jurassic), and Lower Cretaceous (Barremian-Albian marls, clays, sandstones, microconglomerates, and limestones) formations were identified in the deep boreholes, overlying Paleozoic metamorphites or Mesozoic volcanics. These Permian to Lower Cretaceous deposits are in turn overlain by Upper Cretaceous (mainly siliciclastic turbidites), Paleogene (siliciclastics and carbonates), and Miocene (siliciclastics) sediments that were interpreted as integral components of the Transylvanian Depression (CIUPAGEA et al., 1970; KRÉZSEK & BALLY, 2006) . The structure of the Transylvanian basement was influenced by the same Cretaceous tectogenetic stages that were responsible for emplacement of the Transylvanian Nappes in the Eastern Carpathians and of some nappes in the Apuseni Mountains (SĂNDU- LESCU & VISARION, 1978; SĂNDULESCU, 1984) . IO-NESCU et al. (2009, CIUPAGEA et al. (1970, p. 48) emphasized that deposits of Valanginian-Hauterivian age had at that time been penetrated by boreholes in the area of the Transylvanian Depression, but they also noted that it remained possible that the entire Lower Cretaceous succession, from the Valanginian to the Albian, might be present in some parts of the region.
Core samples of carbonate rocks from borehole 6042 Deleni were also studied by BUCUR et al. (2004) At the top of that succession, BUCUR et al. (2004) also identified foraminifera assigned to the genera Protopeneroplis and Meandrospira, suggesting a possible Berriasian-?Valanginian age. This represents the first and still the only reference pointing to the possible presence of "Neocomian" (i.e., lowermost Cretaceous) deposits in the basement of the Transylvanian Depression.
Material and methods
The material studied was recovered from a borehole drilled near Târnăveni, in the central area of Transylvanian Depression (Fig. 1, arrow) . Nine core samples were studied from carbonate deposits recovered from the intervals at depths 3470-3476 m and 2983-2987 m (Fig.  2) . Forty-two thin sections were prepared (11 from dolomite, 31 from limestone) and studied under the stereomicroscope and petrographic microscope. The limestone classification of DUN-HAM was used for microfacies descriptions.
Microfacies types

Dolomites
Dolomitic rocks, consisting of medium to coarsely crystalline dolosparite, were sampled between 3470 and 3476 m. The pre-existing carbonate sediment underwent intense dolomitization, as evidenced by the presence of only a few undolomitized bioclasts in the thin sections studied. The shape of the dolomite crystals varies from anhedral to euhedral rhombs. Many crystals display zonation with dark cores and pale rims. Sparry calcite cement subsequently filled the empty pores within the dolomitized fabrics. Locally, the rock has a brecciated appearance due to a system of small fractures.
Limestones
The vertical distance between the dolomite and the limestone samples is 487 m. The limestone samples originate from the interval between 2983 and 2986.54 m.
A relatively homogenous microfacies characterizes the entire studied interval. Peloidalskeletal grain-packstones are dominant ( Fig.  3 .A; Pl. 1.A-B), with peloids most likely formed by micritization of foraminifer, bivalve, rare echinoid and gastropod bioclasts (Pl. 1.D), as well as dasycladalean algae. Some intervals contain numerous small rudists (Figs. 2 -3 .B; Pl. 1.C), often associated with Bacinella-type structures, Lithocodium and microbial crusts.
This microfacies grades up into packstone with voids filled by a reddish-brown matrix with fine silt-and sand-size quartz grains (Fig. 3 .C-D; Pl. 1.E-G). Often the clasts are recrystallized (Pl. 1.G). In some voids, the reddish-brown matrix displays laminition (Pl. 1.H). M, mudstone; W, wackestone ; P, packstone ; G, grainstone; 1, rudists; 2, gastropods undifferentiated; 3, nerineid gastropods; 4, echinoid fragments; 5, calcareous algae; 6. diaclases filled with terrigenous material and reddish-brown matrix.
The top 20-25 cm of the interval studied is fenestral skeletal wackestone with nerineid gastropods, miliolids and other small for aminifera, and voids filled with reddish-brown silt (Pl. 
Micropaleontological assemblage and age of the carbonates
The dolomitic rocks from the borehole studied are identical with the dolomites identified in the borehole 6042 Deleni (BUCUR et al., 2004) . Based on the identification of the for aminifer Redmondoides lugeoni, these can be assigned to the Late Jurassic.
A micropaleontological assemblage dominated by foraminifera characterizes the limestone samples collected from depths between 2983 and 2986. From a biostratigraphic point of view, the most significant species in this assemblage are Haplophragmoides joukowskyi, Montsalevia salevensis and Protopeneroplis ultragranulata. Montsalevia salevensis dominates the assemblages, being present in almost all the studied samples (Fig. 2) . The above three species have often been noted in Upper Berriasian-Valanginian deposits (e.g., DARSAC, 1983; SALVINI-BON- NARD et al., 1984; GRANIER, 1987; BUCUR, 1988; ALTINER, 1991; ALTINER & ÖKZAN, 1991; CHIOCCHI-NI et al., 1994; BLANC, 1995; BUCUR et al., 1995; ROJAI & ALTINER, 1998; SCHLAGINTWEIT & EBLI, 1999; HUSINEC & SOKAČ, 2006; SCHLAGINTWEIT & GAWLICK, 2006; IVANOVA & KOLODZIEJ, 2010; GRA-NIER & BUCUR, 2011) . Accordingly, we consider that the similar assemblages and facies from the borehole studied can be assigned to the same stratigraphic interval. The foraminiferal assemblage with Coscinoconus (C. cherchiae, C. delphinensis, C. molestus) additionally points to a Berriasian-Valanginian age (ARNAUD-VANNEAU et al., 1988; NEAGU, 1994; BUCUR et al., 1995; MANCINELLI & COCCIA, 1999; RIGAUD et al., 2013) .
Plate 1: A-B) peloid-skeletal grainstone with benthic foraminifera, bivalve and echinoderm fragments; sample 5F(A) and 7I(B). C) peloid-skeletal grainstone with rudists. Voids filled with silty matrix; sample 7E. D) peloid-skeletal packstone with fragments of rudists and gastropods; sample 8A. E-H) skeletal wackestone and wacke-packstone; diaclases filled with terrigenous material (sand-size quartz) and reddish-brown silty material; occasionally the clasts are recrystallized (G); silty sediment filling some voids displays a laminited structure (H). Scale bar 1 mm. 
Regional comparison
The sedimentary formations from the basement of the Transylvanian Depression have been correlated with similar units from Southern Apuseni Mountains (CIUPAGEA et al., 1970; SĂNDULESCU & VISARION, 1978; SĂNDULESCU, 1984; BUCUR et al., 2004) . BUCUR & SĂSĂRAN (2005a , 2005b described shallow-marine carbonate rocks containing similar microfossil assemblages from the Trascău Mountains. Diverse calcareous algae and foraminiferal assemblages are known from the BerriasianValanginian of the Hăghimaş Nappe of the Eastern Carpathians (DRAGASTAN, 1975 (DRAGASTAN, , 2011 BUCUR & SĂSĂRAN, 2011) including Montsalevia salevensis and Haplophragmoides joukowskyi (BUCUR, unpublished) . These two foraminifera were also identified in the Upper BerriasianLower Valanginian limestones immediately below a major intra-Valanginian unconformity from the Dâmbovicioara region and south of Codlea, Southern Carpathians (AVRAM & GRĂ- DINARU, 1999; BUCUR et al., 2011; GRĂDINARU et al., 2013) . Unfortunately, no obvious unconformity could be found in the succession studied. Nevertheless, the presence of fissures and voids filled with terrigenous material (Pl. 1.F-G), often reddish-brown in color, may suggest that the limestones studied could occur not very far below such an unconformity.
Conclusion
Carbonate rocks sampled from a borehole drilled near Târnăveni in the Transylvanian Depression, Romania, contain a distinctive microfossil assemblage with Haplophragmoides joukowskyi, Montsalevia salevensis and Protopeneroplis ultragranulata, which is characteristic for an upper Berriasian-Valanginian age. This assemblage represents the first evidence for the presence of lowermost Cretaceous carbonate deposits in the basement of the Transylvanian Depression. The limestones studied formed in a peritidal setting on the Transylvanian shallow carbonate platform.
